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APRON TENSIONING SYSTEM FOR ROUND 
BALERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application relates to U.S. patent application 
Ser. No. 186,542 of S. A. Seymour et al ?led April 27, 
1988 (now abandoned) and U.S. patent application Ser. 
No. 186,984 of R. E. Jennings et a1 ?led April 27, 1988 
(now U.S. Pat. No. 4,870,812). 

BACKGROUND OF THE INVENTION 

This invention relates generally to roll baling ma 
chines typically referred to as “round balers” which 
form cylindrical bales of crop material and, in particu 
lar, to an apron tensioning system for such machines. 
Round balers of the expandable chamber type dis 

closed in U.S. Pat. Nos. 4,343,141 to F. A. Oellig et al 
and 4,426,833 to W. R. Campbell have included a bale 
forming apron which is maintained under tension dur 
ing bale formation by utilizing coil springs or air 
springs. One drawback of the coil springs disclosed in 
the Oellig et al patent is that the tension in the apron 
cannot be quickly and easily released when servicing 
the baler. Another drawback of these coil springs is that 
they are bulky and heavy. The air springs disclosed in 
the Campbell patent overcome these drawbacks but 
they are costly and require additional frame structure 
due to the high forces they exert. Furthermore, adjust 
ability of the air springs is limited to decreasing the 
apron tension only unless an on-board air supply is 
included. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
apron tensioning system for round balers which permits 
quick and easy release of the tension in the bale forming 
apron. 
Another object of the present invention is to provide 

an apron tensioning system for round balers which per 
mits the tension in the bale forming apron to be in 
creased and decreased without including an on-board 
air supply. 
The present invention provides a system for tension 

ing an apron in a round baler having a main frame and 
a tailgate pivotally connected to the main frame. A 
sledge assembly is mounted on the main frame for 
movement between a bale starting position and a full 
bale position, and the apron is supported on take up 
means mounted in the main frame. The apron has an 
expandable inner course which cooperates with the 
sledge assembly to de?ne a bale starting chamber when 
the sledge assembly is in the bale starting position. The 
take up means is movable from an inner position toward 
an outer position as the inner course of the apron ex 
pands. The apron tensioning system comprises spring 
means connected between the take up means and the 
tailgate for normally urging the take up means toward 
the inner position, and hydraulic means connected be 
tween the take up means and the tailgate for normally 
resisting movement of the take up means from the inner 
position to the outer position. 

In the preferred embodiment of the present invention, 
the spring means comprises a pair of springs each hav 
ing an upper end thereof connected to the take up 
means and a lower end thereof connected to the tail 
gate, and the hydraulic means comprises a pair of hy 

5 

30 

35 

45 

50 

55 

65 

2 
draulic cylinders each having one end thereof con 
nectedjo the take up means and another end thereof 
connected to the tailgate. One of the springs and one of 
the hydraulic cylinders are disposed on each side of the 
baler. The hydraulic means provides a primary source 
of tension on the apron while the spring means provides 
a secondary source of tension on the apron. The spring 
means assists the hydraulic means during formation of a 
bale core in the bale starting chamber and during the 
?nal stages of bale formation. The apron tension gener 
ated by the hydraulic means increases during bale for 
mation while the apron tension generated by the spring 
means remains substantially constant during bale forma 
tion. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a round baler 
according to the preferred embodiment of the present 
invention at the start of bale formation; and 
FIG. 2 is another side elevational view of the round 

baler of FIG. 1 at the completion of bale formation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 and 2, a round baler 10 accord 
ing to the preferred embodiment of the present inven 
tion ‘includes a main frame 12 supported by a pair of 
wheels 14. A tongue 16 is provided on the forward 
portion of the main frame 12 for connection to a tractor 
(not shown). A tailgate 18 is pivotally connected to the 
main frame 12 by stub shafts 20 so that the tailgate 18 
may be closed as shown in FIG. 1 during bale formation 
and opened to eject a completed bale. A pair of hydrau 
lic cylinders 21 are connected between the main frame 
12 and the tailgate 18 to open and close the tailgate 18. 
A conventional pickup 22 is mounted on the main frame 
12 by a pair of brackets 24 and is supported by a pair of 
wheels (not shown). The pickup 22 includes a plurality 
of ?ngers or tines 26 movable in a predetermined path 
to lift crop material from the ground and deliver it 
rearwardly toward a floor roll 28 which is rotatably 
mounted on the main frame 12. 
A sledge assembly 29 includes a plurality of rollers 

30, 32, 34 extending transversely of the main frame 12 in 
an arcuate arrangement and journalled at the ends 
thereof in a pair of arcuately shaped arms 36. The arms 
36 are pivotally mounted inside the main frame 12 on 
stub shafts 38 for permitting movement of the sledge 
assembly 29 between a bale starting position shown in 
FIG. 1 and a full bale position shown in FIG. 2. The 
rollers 30, 32, 34 are driven in a clockwise direction as 
indicated in FIG. 1 by conventional means (for exam 
ple, chains and sprockets or gears) connected with a 
drive shaft 17 which is adapted for connection to the 
power take-off of a tractor (not shown). A stripper roll 
39 is located adjacent roller 30 and is driven in a clock 
wise direction, as viewed in FIG. 1, to strip crop mate 
rial from the roller 30. An idler roller 40 is carried by 
the arms 36 for movement in an arcuate path when the 
sledge assembly 29 moves between its bale starting and 
full bale positions. The idler roller 40 is freely rotatable. 
An apron 41 includes a plurality of belts 42 supported 

on guide rolls 44, 46, 48, 50, 52 which are rotatably 
mounted in the tailgate 18 and on a drive roll 54 which 
is rotatably mounted in the main frame 12. Although the 
belts 42 pass between the roller 34 and the idler roller 
40, they are in engagement with only the idler roller 40 
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but-the roller 34 is located in close proximity to the belts 
42 to strip crop material from the belts 42. Further 
conventional means (not shown) are connected with the 
drive shaft 17 to provide rotation of the drive roll 54 in 
a direction which causes movement of the belts 42 along 
the path indicated in FIG. 1 when starting a bale. An 
additional guide roll 55 in the main frame 12 ensures 
proper driving engagement between the belts 42 and the 
drive roll 54. A pair of take up arms 56 are pivotally 
mounted on the main frame 12 by a cross shaft. 58 for 
movement between inner and outer positions shown in 
FIGS. 1 and 2, respectively. Take up arms 56 carry 
additional guide rolls 60 and 62 for the belts 42. Resil 
ient means such as a pair of springs 63 are provided to 
normally urge the arms 56 toward their inner positions. 
Springs 63 are connected at their upper ends to levers 
59 which are mounted on the cross shaft 58 and at their 
lower ends to the tailgate 18. 
When the round baler 10 is in the condition shown in 

FIG. 1 with the tailgate 18 closed, an inner course 42a 
of the apron belts 42 extending between the guide roll 
52 and the idler roller 40 cooperates with the rollers 30, 
32, 34 of the sledge assembly 29 to define a bale starting 
chamber 64. The apron inner course 42a forms a rear 
wall of the chamber 64 while the rollers 30, 32, 34 form 
a front wall of the chamber 64. The floor roll 28 is 
disposed in the bottom of the chamber 64 between the 
front and rear walls thereof. The roller 30 is spaced 
from the floor roll 28 to form a throat or inlet 66 for the 
chamber 64, and the take up arms 56 will be urged into 
their inner positions shown in FIG. 1 by the springs 63. 
As the round baler 10 is towed across a ?eld by a 

tractor (not shown), the pickup tines 26 lift crop mate 
rial from the ground and feed it into the bale starting 
chamber 64 via the throat 66. The crop material is car 
ried rearwardly by the ?oor roll 28 into engagement 
with the apron inner course 420 which carries it up 
wardly and forwardly into engagement with the rollers 
30, 32, 34. The crop material is coiled in a counterclock 
wise direction as viewed in FIG. 1 to start a bale core. 
Continued feeding of crop material into the chamber 64 
by the pickup tines 26 causes the apron inner course 420 
of the belts 42 to expand in length around a portion of 
the bale core as the diameter thereof increases. The take 
up arms 56 rotate from their inner position shown in 
FIG. 1 toward their outer position shown in FIG. 2 to 
permit such expansion of the apron inner course 42a. 
When a full sized bale has been formed as shown in 
FIG. 2 and then wrapped with a suitable material such 
as twine or net, the tailgate 18 is opened by extending 
hydraulic cylinders 21 and the bale is ejected. Subse 
quent closing of the tailgate 18 returns the apron inner 
course 42a to the location shown in FIG. 1 since the 
arms 56 are returned to their inner positions shown in 
FIG. 1 by springs 63. The round baler 10 is now ready 
to form another bale. 

It will be understood that during formation of the 
bale, sledge assembly 29 moves from its bale starting 
position of FIG. 1 to its full bale position of FIG. 2. This 
movement of the sledge assembly 29 causes the idler 
roller 40 to move in an arcuate path while maintaining 
the apron belts 42 in close proximity to the roller 34, 
thereby allowing the roller 34 to strip crop material 
from the apron belts 42. The idler roller 40 thus pre 
vents the loss of crop material between the roller 34 and 
the belts 42 during formation of the bale. The sledge 
assembly 29 is pushed outwardly toward its full bale 
position during bale formation and is pulled inwardly 
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4 
toward its bale starting position during bale ejection 
without utilizing any additional mechanisms. 

In an alternative embodiment (not shown) of the 
round baler 10, apron 41 consists of a pair of chains 
connected together at spaced intervals by transverse 
slats, and the idler roller 40 is replaced by a pair of idler 
sprockets engaged with the chains. Also in this alterna 
tive embodiment, the guide rolls 44, 46, 48, 50, 52, 55, 60 
and 62 would be replaced with guide sprockets for 
engaging the apron chains, and the drive roll 54 would 
be replaced with drive sprockets. 

In accordance with the present invention, a pair of 
hydraulic cylinders 68 are pivotally connected at their 
ends between lever arms 70 which are mounted on the 
cross shaft 58 and frame members 72 on the tailgate 18. 
The hydraulic cylinders 68 are preferably of the double 
acting type. One of the springs 63 and one of the hy 
draulic cylinders 68 are disposed on each side of the 
baler 10. As seen in FIG. 1, the longitudinal axes of the 
hydraulic cylinders 68 are inclined at an acute angle of 
approximately 30° relative to the longitudinal axes of 
the springs 63 at the start of bale formation. This angle 
of inclination between the cylinders 68 and the springs 
63 decreases to approximately 10° as seen in FIG. 2 
when a full bale has been completed. During bale for 
mation, the hydraulic cylinders 68 are extended in order 
to resist movement of the arms 56 from the inner posi 
tions shown in FIG. 1 to the outer positions shown in 
FIG. 2. This maintains tension in the apron 41 and 
thereby controls the density of bales formed in the baler 
10. When the tailgate 18 is closed after ejecting a com 
pleted bale, the hydraulic cylinders 68 are contracted. 

It will be understood that the springs 63 and the hy 
draulic cylinders 68 cooperate to comprise an apron 
tensioning system according to the present invention. 
The hydraulic cylinders 68 provide a primary source of 
tension on the apron 41 while the springs 63 provide a 
secondary source of tension on the apron 41 and assist 
the cylinders 68 during formation of the bale core and 
during the ?nal stages of bale formation. The apron 
tension generated by the hydraulic cylinders 68 in 
creases during bale formation while the apron tension 
generated by the springs 63 remains substantially con 
stant during bale formation. This cooperation between 
the springs 63 and the hydraulic cylinders 68 ensures 
that bales formed in the baler 10 have dense cores and 
hard outer shells. Such bales are preferred because the 
dense cores prevent bales from sagging or squatting 
after formation and the hard outer shells help to shed 
water and thus prevent it from penetrating into the 
bales. 
What is claimed is: 
1. A round baler comprising: 
a main frame; 
a tailgate pivotally connected to said main frame; 
a sledge assembly including a plurality of rollers 
mounted on said main frame for movement be 
tween a bale starting position and a full bale posi 
tion; 

an apron supported on only one take up means 
mounted in said main frame, said apron having an 
expandable inner course cooperating with the rol 
lers of said sledge assembly to define a bale starting 
chamber when said sledge assembly is in said bale 
starting position; 

said take up means being movable from an inner posi 
tion toward an outer position as the inner course of 
said apron expands, said take up means including a 
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pair of arms pivotally mounted on said main frame 
by a common shaft, said arms carrying guide means 
for supporting said apron, said take up means also 
including ?rst and second lever means connected 
to said common shaft; 

spring means connected between said ?rst lever 
means and said tailgate for normally urging said 
take up means toward said inner position; and 

hydraulic means connected between said second 
lever means and said tailgate for resisting move 
ment of said take up means from said inner position 
to said outer position. 

2. The round baler of claim 10, wherein said spring 
means comprises a pair of springs each having an upper 
end thereof connected to said ?rst lever means and a 
lower end thereof connected to said tailgate. 

3. The round baler of claim 10, wherein said hydrau 
lic means comprises a pair of hydraulic cylinders each 
having one end thereof connected to said second lever 
means and another end thereof connected to said tail 
gate. . 

4. The round baler of claim 10, wherein said sprin 
means comprises a pair of springs each having an upper 
end thereof connected to said ?rst lever means and a 
lower end thereof connected to said tailgate, and 
wherein said hydraulic means comprises a pair of hy 
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draulic cylinders each having one end thereof con 
nected to said second lever means and another end 
thereof connected to said tailgate. 

5. The round baler of claim 4, wherein one of said 
pair of springs and one of said pair of hydraulic cylin 
ders are disposed on each side of said baler. 

6. The round baler of claim 5, wherein the tension 
generated in said apron by said pair of hydraulic cylin 
ders increases during bale formation while the tension 
generated in said apron by said pair of springs remains 
substantially constant during bale formation. 

7. The round baler of claim 10, wherein said hydrau 
lic means provides a primary source of tension on said 
apron while said spring means provides a secondary 
source of tension on said apron. 

8. The round baler of claim 7, wherein said spring 
means assists said hydraulic means during formation of 
a bale core in said bale starting chamber and during the 
?nal stages of bale formation. 

9. The round baler of claim 7, wherein the tension 
generated in said apron by said hydraulic means in 
creases during bale formation while the tension gener 
ated in said apron by said spring means remains substan 
tially constant during bale formation. 

* i i * * 
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